Measurement of [123I]FP-CIT binding to the dopamine transporter (DAT) in healthy mouse striatum using dedicated small animal SPECT imaging: feasibility, optimization and validation.
In-vivo imaging of dopamine transporter (DAT), a reliable marker of degeneration of nigrostriatal dopaminergic innervation, has gained increasing interest in preclinical neurodegenerative research for studying disease mechanisms and testing new therapeutic strategies. We assessed the feasibility and the reliability of in vivo and ex vivo quantification of Methyl (3S,4S,5R)-8-(3-fluoropropyl)-3-(4-iodophenyl)-8-azabicyclo[3.2.1]octane-4-carboxylate ([123I]FP-CIT) binding to striatal DAT sites in mouse brain. Dedicated small animal single-photon emission computed tomography (SPECT) images of [123I]FP-CIT binding were obtained in 3 groups of healthy mice: untreated (N.=6), pre-treated with lugol solution (N.=4), and pre-treated with selective dopamine transporter uptake inhibitor GBR12909 (N.=4). Ex-vivo autoradiography studies were performed at the end of SPECT studies with phosphor image system in 4 out of the 6 untreated mice and in all mice pre-treated with lugol. Regions of interest were defined over the striatum. The specific binding (SB) was calculated using the cerebral cortex as reference region. SPECT images in untreated mice showed high [123I]FP-CIT uptake in the striatum and extracerebral regions. Lugol pretreatment improved striatal images quality decreasing salivary and thyroid glands uptake. SB was higher (P<0.0001) in mice pre-treated with lugol (5.97±0.60) than in untreated mice (2.25±0.28). Autoradiography showed similar SB findings in untreated (2.27±0.33) and lugol-treated (4.27±0.57) mice (P<0.0001). In-vivo striatal 123I-FP-CIT SB and ex-vivo striatal 123I-FP-CIT SB were significantly correlated (r=0.87; P<0.0001). SPECT competition studies showed a significant (P<0.0001) reduction of [123I]FP-CIT SB in the striatum after GBR12909. We demonstrated the feasibility of [123I]FP-CIT imaging of the normal mouse brain using small-animal SPECT without pinhole collimators. The reliability of quantitative measurement of striatal [123I]FP-CIT SB is supported by competition studies showing measurable inhibition of uptake induced by GBR12909 and by the strong correlation between in vivo and ex vivo striatal [123I]FP-CIT SB. Our data also demonstrate that pre-treatment with lugol might improve striatal [123I]FP-CIT SB in mice.